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Soft tissue estheticAbstract The aim of this case report is to present a method to correct soft tissue ridge deformity
around dental implant using acellular dermal matrix (ADM). A 25-year-old female patient pre-
sented with a missing maxillary ﬁrst left premolar, which had class I soft tissue defect. The missing
tooth was replaced with single implant supported prosthesis and the soft tissue defect was corrected
using ADM utilizing the envelop technique. A 5-years follow-up is presented showing the long-term
stability of this technique and the predictability of using the ADM as an alternative method to con-
nective tissue graft to correct the soft tissue defect around dental implant.
ª 2011 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.1. Introduction
Alveolar bone resorption is the normal physiologic response
following tooth extraction (Schropp et al., 2003). Ridge defects
present important challenges for esthetic dentistry. Prosthetics and Community Dentistry,
Riyadh 11545, Saudi Arabia.
411141; fax: +966 1467 9017.
om
y. Production and hosting by
Saud University.
lseviertissue replacement has been one method of replacing tissue loss
(Polack and Mahn, 2007).
As an alternative treatment option, surgical soft-tissue
augmentation techniques have been effective in developing
soft-tissue architectures that facilitate esthetic restorations.
Soft-tissue ridge augmentations using palatal grafts have been
thoroughly documented in the management of residual ridge
defects. ‘‘Roll’’ techniques, (Scharf and Tarnow, 1992) onlay
epithelialized grafts, (Seibert, 1983) subepithelial connective
tissue grafts (CTGs), Langer and Calagna, 1980; Garber and
Rosenberg, 1981 and onlay-interpositional palatal grafts
(Seibert and Louis, 1996) have all been used to correct ridge
deformities. The anatomy of the palate, however, can intro-
duce limitations to the ability to harvest palatal donor tissue
(Reiser et al., 1996). In addition, palatal donor sites have been
associated with postoperative complications, including dis-
comfort (Grifﬁn et al., 2006).
An acellular dermal matrix (ADM) (AlloDerm [BioHori-
zons, Birmingham, AL, USA]), being derived from donated
human skin, does not have the limitations in availability that
Figure 1 Pre-operative view.
Figure 2 Implant site preparation with osetotome.
206 K.S. Al-Hamdanpalatal donor tissue does. All epidermal and dermal cells are
removed from donated human tissue, resulting in a dermal
matrix that retains all of the critical features for tissue regener-
ation, including tissue structure and biochemistry. ADM is an
acellular dermal matrix designed to serve as a biologic
scaffold for normal tissue remodeling. ADM contains both
the structure and the biochemical information to direct normal
revascularization and cell repopulation because blood vessels,
collagens, proteoglycans, and elastin are preserved. This extra-
cellular matrix contains the blood vessel channels that serve as
conduits for revascularization; collagens, proteoglycans, and
elastin provide structure and information for cell repopulation.
Most importantly, preserved proteoglycans and proteins direct
the patient’s own cells to initiate revascularization and cell
repopulation. Grafted ADMs maintain their ultrastructural
acellular matrix integrity and do not provoke a rejection or
inﬂammatory response in host tissues (Wainwright et al.,
1996; Eppley, 2000).
ADMs have been used in a variety of medical procedures,
including skin burn management (Wainwright et al., 1996).
In dentistry, ADMs have been used for the correction of gin-
gival recession, (Henderson et al., 2001; Aichelmann-Reidy
et al., 2001; Mahn, 2001; Tal et al., 2002) bone regeneration,
(Fowler et al., 2000; Grifﬁn et al., 2004) and soft-tissue ridge
augmentation (Harris, 2003; Mahn, 2003). Batista and Batista
(2001) also in a case report showed that soft tissue fenestration
in bone graft surgery could be managed if using ADM which
promoted completed soft tissue healing without exposing the
grafted material (Batista and Batista, 2001).
In addition, Batista et al. (2001) reported a 6 months fol-
low-up for the use of this material to correct ridge deformity
under ﬁxed partial denture (Batista et al., 2001).
Recently, AlGhamdi and Buhite (2008) recommended the
use of ADM prior block grafting to minimize the risk of soft
tissue fenestration (AlGhamdi and Buhite, 2008).
This article demonstrates how an acellular dermal matrix
can be used to atraumatically augment an edentulous site
and facilitate its esthetic implant restoration. In the case
presented, a residual ridge defect is augmented using an
ADM. The purpose of the soft-tissue ridge augmentation
was to create a natural appearing soft-tissue architecture that
would permit esthetic replacement of tooth #24 using a single
tooth implant restoration.
2. Case report
2.1. Diagnosis and treatment planning
A 25-year-old female reported with a chief concern of a miss-
ing tooth #24 (Fig. 1). She reported that following extraction
of tooth #24, the site healed with a ‘‘deep notch in the gums.’’
The edentulous tooth site was found to have class I ridge
deformity (Seibert, 1983). After discussing the ﬁndings and
treatment plan options with the patient, she chose to have
the site treated with a soft-tissue ridge augmentation with im-
plant supported restoration.
2.2. Operative and surgical procedure
Profound local anesthesia was achieved with 7.2 cc lidocaine
(1:100,000 epinepherine). Using a No. 15 Bard-Parker surgicalblade, a crestal incision with palatal orientation was made
distal to #23 up the mesial of #25. Using a periosteal elevator,
a full thickness mucoperiosteal ﬂap was elevated and implant
placement using osteotome for ridge expansion was performed
(Fig. 2).
The ADM was trimmed to approximately 5 · 5 mm and
folded in half. A 4.0 vicryl suture was secured midway in the
fold (Fig. 3). The ﬂap was completely closed and secured with
a continuous 4.0 vicryl suture (Ethicon, Cornelia, GA, USA)
(Fig. 4).
Postoperative instructions included the use of 400 mg
ibuprofen every six hours as needed for discomfort. To prevent
infection, the patient was instructed to take 500 mg amoxicillin
every eight hours for 7 days. The patient was instructed to
rinse with warm-salted water for 30 sec two times a day for
10 days.3. Postsurgical appointments and restorative treatment
At the 10 days post-op appointment, the sutures were removed
and uneventful healing of the surgical site was evident (Fig. 5).
Figure 4 Flap closure.
Figure 5 Ten days follow-up.
Figure 7 Healing abutment connection.
Figure 8 Occlusal view 12 months post-surgical.
Figure 6 Eight weeks healing.
Figure 3 Folding the ADM and stabilization with sutures.
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patient was instructed to stop the rinse and begin gentle tooth
brushing.At 8 weeks, the surgical site was found to be healing well
with minimal inﬂammation (Fig. 6). No decrease in tissue
volume was noted. An esthetic healing abutment was installed
(Fig. 7). The patient was instructed to maintain excellent oral
hygiene and return to her restoring dentist for the ﬁnal
Figure 9 Lateral view 12 months post-surgical.
Figure 10 Occlusal view 5 years follow-up.
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single-implant crown (Figs. 8–10) shows a 5 years follow-up
of the case with long-term stability of the soft tissue condition.
4. Discussion
Alveolar bone resorption and subsequent residual ridge
deformities are the normal physiologic response following
tooth removal (Schropp et al., 2003). In response to this
esthetic problem, several soft-tissue ridge augmentation tech-
niques have been developed to reestablish a natural appearing
soft-tissue architecture. The ‘‘Roll’’ and similar procedures
(Scharf and Tarnow, 1992) use a de-epithelialized palatal con-
nective tissue pedicle graft that is contiguous with the buccal
gingiva. The palatal tissue is rolled and tucked into a buccal
gingival pouch. The results of this treatment can be esthetic,
but the technique can be difﬁcult to perform because the donor
tissue must come from palatal tissue adjacent to the recipient
site. This donor site may not be satisfactory due to anatomic
considerations and ﬁnite tissue thickness. Onlay epithelialized
palatal grafts maintain their epithelium over the connective tis-
sue (Seibert, 1983). The graft is secured with its connective tis-
sue base in contact with the de-epithelialized recipient site.
Signiﬁcant residual ridge defects can be corrected with this
technique. Color blending with adjacent tissues can be a
problem due to color differences between palatal and gingival
tissues. Subepithelial connective tissue grafting techniques
correct residual ridge deformities by placing palatal connective
tissue below the mucogingival ﬂap (Langer and Calagna, 1980;
Garber and Rosenberg, 1981). Unlike onlay epithelialized pal-
atal grafts, tissue color blending is not a problem. In addition,
palatal donor sites for connective tissue grafting have been
associated with less discomfort than for free gingival grafts.
Onlay-interpositional grafts attempt to maximize the beneﬁts
of onlay epithelialized palatal grafts and subepithelialized
CGTs (Seibert and Louis, 1996). The epithelial layer is not re-
moved from the superﬁcial border of the connective tissue
graft. This graft is secured below the mucogingival ﬂap, leav-
ing its epithelium exposed. This technique can correct residual
ridge deformities, expand the zone of keratinized gingiva, and
minimize tissue color blending problems.While all the techniques described have been shown to be
successful, they are also limited by palatal considerations
(Reiser et al., 1996). Palatal anatomy, including neurovascular
bundles, limits the amount of tissue that can be harvested. In
addition, postoperative palatal discomfort has been reported
(Grifﬁn et al., 2006). This can be an obstacle to treatment,
especially if multiple procedures are required.
ADMs free the clinician from the limitations of palatal
donor tissue. ADM does not have fatty tissue, epithelium, or
ragged borders that may need to be trimmed. They are pro-
vided with a uniform thickness of 0.89–1.54 mm. ADM can
be rolled upon itself to increase its thickness (Wainwright
et al., 1996; Eppley, 2000). The collagen and elastin matrices
do not initiate a rejection or inﬂammatory response. Healing
occurs by repopulation and revascularization from adjacent
tissues (Wainwright et al., 1996; Eppley, 2000). Other than
the presence of elastin ﬁbers, not generally found in gingiva,
the histologic appearance of ADMs and CTGs is similar
(Harris, 2003; Cummings et al., 2005). ADMs have been suc-
cessfully used in the treatment of gingival recession, (Hender-
son et al., 2001; Aichelmann-Reidy et al., 2001; Mahn, 2001;
Tal et al., 2002) bone regeneration, (Fowler et al., 2000; Grifﬁn
et al., 2004) and soft-tissue ridge augmentation (Harris, 2003;
Mahn, 2003).
In the case presented, it was determined that folding the
ADM only once was sufﬁcient to correct the defect. A suture
attached to the mid-portion of the ADM helped maintain the
graft’s fold and positioning within the ﬂap. The ADM was
folded with the matrix surface facing outward to facilitate
revascularization. ADM orientation has been shown not to
be required, however (Henderson et al., 2001). Following
approximately 8 weeks of healing, sufﬁcient healing and
improvement in the ridge were determined to permit referral
back to the restorative dentist. At approximately 5 years fol-
low-up following restoration, the treatment site was found to
be full, healthy, and stable (Figs. 10 and 11). The newly
established soft-tissue architecture permitted the restoration
to be highly esthetic and natural in appearance. Edentulous site
of tooth #24 appeared to be full and harmonious with adjacent
sites. As a result, implant restoration, had a natural and
esthetic appearance.
Figure 11 Lateral view 5 years follow-up.
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This article demonstrates the treatment of an unesthetic
ridge deformity using ADM. The folded ADM provided ade-
quate volume to establish a natural appearing soft-tissue
architecture.
6. Disclosure
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